Identification of extremely rare mitochondrial disorders by whole exome sequencing.
Whole exome sequencing (WES) is an effective tool for the genetic diagnosis of mitochondrial disorders due to various nuclear genetic defects. In this study, three patients affected by extremely rare mitochondrial disorders caused by nuclear genetic defects are described. The medical records of each patient were reviewed to obtain clinical symptoms, results of biochemical and imaging studies, and muscle biopsies. WES and massive parallel sequencing of whole mtDNA were performed for each patient. The oxygen consumption rate (OCR) and complex activity I and IV was measured. Patients 1 and 2 had exhibited global developmental delay and seizure since early infancy. Blood lactate, the lactate-to-pyruvate ratio, and urinary excretion of Krebs cycle intermediates were markedly elevated. Patient 1 also was noted for ophthalmoplegia. Patient 2 had left ventricular hypertrophy and ataxia. Patient 3 developed dysarthria, gait disturbance, and right-side weakness at age 29. Brain magnetic resonance imaging demonstrated abnormal signal intensity involving the bilateral thalami, midbrain, or pons. Based on WES, patient 1 had p.Glu415Gly and p.Arg484Trp variants in MTO1. In patient 2, p.Gln111ThrfsTer5 and RNA mis-splicing were identified in TSFM. Patient 3 carried p.Met151Thr and p.Met246Lys variants in AARS2. Skin fibroblasts of three patients exhibited decreased OCRs and complex 1 activity, and mitochondrial DNA was normal. These results demonstrate the utility of WES for identifying the genetic cause of extremely rare mitochondrial disorders, which has implications for genetic counseling.